Vaccinia virus induces cell fusion at acid pH and this activity is mediated by the N-terminus of the 14-kDa virus envelope protein.
The mechanism by which the large-size poxviruses enter animal cells is not known. In this investigation we show that acid pH treatment of wild-type vaccinia virus-infected cells triggers strong fusion of cells in culture, with an optimum at pH 4.8. We have identified the virus-induced fusion protein as a 14-kDa envelope protein, based on the ability of a 14-kDa specific monoclonal antibody (mAbC3) to block vaccinia virus-induced fusion-from-within and fusion-from-without. We provide genetic evidence for a role of the 14-kDa protein in cell fusion, since insertion of the 14-kDa encoding gene into the genome of nonfusogenic mutant viruses generates heterozygous viruses that now acquire acid pH-dependent fusion activity. DNA sequence analyses of the 14-kDa encoding gene of the mutant viruses, 65-16 and 101-14, reveal N-terminal deletions of 46 and 10 amino acids, respectively. These deletions remove a small hydrophobic region at the N-terminus of the 14-kDa protein and prevent fusion. Our findings demonstrate that vaccinia virus can induce strong fusion of cells in culture at acid pH implying some entry of the virus by endocytosis, that the 14-kDa virus envelope protein is the fusogenic protein, and that the N-terminal proximal region is involved in fusion.